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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a hot rolling steel 
sheet with high strength, having a tensile strength of 
590 N/mm2 or above, an excellent boring property of and 
ductility. 

SOLUTION: The hot rolling steel sheet with high tensile, 
excellent in opening property of a bore and the 
ductility, is composed of C: 0.01%-0.20%, Si: 0.3%-1.5%, 



Mn: 0.55%-2.5%, P: 0.10% or below. 8: 0.009% or 
below, N: 0.010% or below, Mg: 0.0005%-0.01%, Al: 
0.002%-0.07%, one or more kinds of Ti: 0.003%-0.25% 
and Nb: 0.003%-0.04%, by weight %, and the balance 
iron v/ith inevitable impurities. Furthermore, by 
controlling the oxides, this steel sheet contains MgO in 
the range of particle diameter of 0.005-5.0 |xm, or complex 
oxides of 10x103 pieces or more and 1.0x107 pieces or 
more per 1 mm2, which are composed of one or more 
kinds of Ai202, Si02 MnO and Ti203, and the steel 
structure is mainly a ferrite structure and the residue 
is a bainite structure. 
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5 9 0N/mm2 J,J.Ji<7)? |5S^JK ^:;t L. BE 

IIS^Sl «S:%T% C:0.01%--0.20%. Si -.0.3 
%-1.5 %. Mn:0.5 %-2.5 %. P:0. 10%J':JIT> s:o. 
009 %J':JLT, N:0.010 %JgJ.T> Mg : 0.0005% -0.01%, 
Al : 0.002 %~0.07%, iJiOTi : 0.003 %--0.25%, 
Mb: 0.003 %~-0.04%<r>im.tfzit2m^^L. jm*^ 

*J^g**0.005 ;um-5.0 mO|EH(-*-2) 
MgO ttzii. MgO 'k^^MzOs . SiOz, MnO , TizOs <D 

1 tt^> L < (± 2 mi^x±.<r>^^m^tm^ i ¥*irm*7t n 1. 

0 X103 mi^X±. 1.0 XIO^ -(iJilT^.^, ^ffiffl{«r7i 

7^ ha^ti-^o 
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*C : 0. 0 1%]^J.±. 0. 2 0%tilT> 
S i : 0. 3%&.±. 1 . 5%W.T> 
*= . Mn:0. 5%l^±. 2. 5%J^:i.T. 
P 10.10 %a.T. 
s : 0 . 0 0 9 %&.T. 
N : 0. 0 1 0 roi'UT. 
Mg : 0. 0 0 0 5%J^±x 0. oi%ysT. 
A 1 : 0 . 0 0 2 %;j.±. 0.07 %&.T. 10 

T i : 0 . 0 0 3 %j^:ji±. 0.25 

Nb : 0. 0 0 3%y.±. 0. 0 4%WT 
(7)ltti/::ii2tt^^*L. imm%^ ^Xf^-'^M^^- 
*6tr:^^*^^*?. fiT-S^^O. 0 0 5;«m-5. 0 fxm(D 
^m^^hhUgOtfzlt. MzOi^^hlz 03 . S 

i O2 . MnO. Ti2 O3 O la^) L< (i2ttJ^:X±0 
m.^mtmi)^ l^:f3mmh fz^ 1 . 0X103 1iJ^±. 

1. OX 1 07 iitHT^tf. SHa^S:7^^'f 

c : 0. 0 1%tl±> 0. 2 0%I^T. 

s i : 0 . 3 %y^x±.. 1 . 5 %aT. 

Mn : 0. Sroi'J.i^ 2. 5%J^:iT> 

p : 0. 1 o%J^T. 

s : 0 . 0 0 9 %Ja.T. 

N : 0 . 0 1 0 %iy.T> 

M g : 0 . 0 0 0 5 %J^:il±^ 0.01 %\xt. 

A 1 : 0 . 002 0.07 %]xr. 30 

T i : 0 . 0 0 3 %a±. 0.25 %&sT. 
N b : 0 . 0 0 3 %J^±. 0.04 %i^XT 

<r>imtfzit2mi^mL. nm^^i^xrf^^Mm^ 

S?-a*^0. 005/^1X1-5. 0//mO 
KgBt^^b'5>MgOt /cJi^ MgO^^<;^Al2 Os . S 
i O2 . MnO. T i2 Oa <D 1 mi> L < l,t 2 miX±<^ 

i) N**i-^«^«fai?^<^9-^. ^(D-^^Xi^^O, 0 
5//m-5. 0 ;t^mCO^H<7)^ffit/7J>n¥:Srmm*fc^ 40 

1.0 X 1 03 isjy.±. 1.0 X 1 07 iaj.:j.T^tr. sia^ 

C : 0 . 0 1 %}^X±. 0.20 %W.T. 
S i : 0 . 3 %m±. 1 . 5 %mT. 
Mn:0. 5%a±. 2. 5%mT. 

p : 0. 1 0%&sT. 

s : 0 . 0 0 9 %J=^T. 

N : 0 . 0 1 0 50 
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Mg:o. ooo5%iy.±. 0. oi%J':i.T> 

Alio. 0 0 2%J^:J.Ji. 0. 0 7%tilT. 

T i : 0 . 0 0 3 %\X±. 0.25 %&.T. 
Nb : 0. 0 0 3%J':XJi^ 0. 0 4%W.T 

<DimtfzU2m^^L. mm^^i^xv^"^^^^^^ 
Ca:o. ooo5%i':i.±> o. oioo%J':XT. 

REMTC^O^tl- : 0. 0 0 0 5%J^J.±^ 0. 0 100 

%;^>-tb^l9> ST-St&^^O. 0 0 5 /4m-5. 0 mOte 
Ht^^'^MgOS Ttrii. MgO^^<J^A l2 03> Si 
02 . MnO. T i2 Os O 1 ttt L < 2 ttm±0« 
'^Kft®:^n¥:^mm*>7t:«9 1 . 0 X 1 0^ j@J.J.±. 
1. 0 X 1 07 1lJ.:i.T'S'ti'. iBffi®*-7:ii^^ hffi^^ 

C : 0. Ol%&.±. 0. 2 0%tl.T> 
S i : 0. 3%m±. 1. 5%J^T. 
Mn : 0. 5%J^:J.±. 2. 5%mT. 

p : 0 . 1 0 %jy.T. 
s : 0 . 0 0 9 %j^:jit. 

N : 0. 0 1 0%tI.T. 

Mg : 0. ooo5%J^:i.±. o. oi%J^:i.T. 

A 1 : 0 . 0 0 2 %l^l±. 0.07 %&.T. 

T i : 0 . 0 0 3 0.25 %J^T> 

N b : 0 . 0 0 3 %m±. 0 . 0 4 %l^XT 

<7>imifzit2m^^L. muib^wt^j;:xfr-'^mmr-m 

C a : 0 . 0 0 0 5 %i^A±. 0 . 0 10 0 %IXT. 
REM7C^O>&-tJ- : 0. 0 0 0 5%J^:i±. 0. 0 100 

^7&^«b^t*9. S^-St^^^O. 0 0 5//m-5. 0 mOM 
gO$7^^{i. MgO«:'^<^^^A l2O3.SiO2.Mn 

o. Ti 2 03 <Dimi^L<it2mj>±<r>m^mit^ 

t. Zfli:mzLX. -^(Omm^^ (Nb. Xi) 

5. 0//mOteHO*fffit?;&n¥*mm*7tJ) 1. OX 

1 03 iij.:x±. 1. ox 1 07 ^^^.T^tf. iia«*"7 

m^m 5 1 1 x«ii(t«« 2 xitm^m 3 
w*]«4 iifsLfciPi*. E®i?-7?as*A r3 ^m.^si 

iilKt??&*PL. 3 5 O'C-e 0 Ot:T-mfl5l^^i:?r#8fc 



-2- 



3 

' ■ ±t-r^l±i£$rL/if*, 2 0 *C/ s e c W.±<7)i^in]iliR 

T'6 5 or- 7 0 ox:tx'i%mi.. mi^mt'i bmJ^T 
^j%-L/tf*, WKJ^iPLT. 3 5 or- 6 0 ov-cmwi 

^v^T. S i tMn *v35tnL;'cft. T i ii^M. t<r>'ik 
K REM {^±mjtm) <0 1tt*-5,v>{±2ttW±*-f> 

0] tt*:a7^-^ 9i;i5V^-C, Mg-^^'^' 
<7)Fe> Mn> C r <75jSjSO^03{>n 0 %*?»t?*^ ^ t 

[0 0 0 1] 

jL^it^h^mt-mmm^n^tL. i. o-e. omm 

5 9 0N/mm2 i^J.±<o5 ISftStiS?:* 

[0 0 0 2] 

^t>tLTv»-&o Dual Phaseii«J±> |*ce^-7 7 MB 

xmi^i^Ci>fz)t>:Kmf^l<Zi^^N\M^^i> 0 , mffl 0 

[0 0 0 3] Z(Ofzif>S^m^4-8 8 1 2 # 
IIT3- 1 8 0 4 2 6-^'S::m'i~^^i-'( Vi±i¥-tLfz 
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li-mm^^itX^^^o #^¥6- 2 9 3 9 1 

0-t&^T-(±2JSJtiP«:fflv^;SC:i;lcJ:oT7 b 

[0 0 0 4] 

[l§?^;5*»*LJ: 0 t-ri>mm] :^^mii5 9 ON/m 
(f14i:®14*W3:L;t«SiJSat3^«i«*»«LJ: ^ tir 

[0 0 0 5] 

[l»M*»*1--&f>:*0*ai :^^;m<r>VlMm^<r>tz>^ 

20 X. mi^'^\z^^-rz,m^mtzixh^m-L.tz (n 
b, Ti) Nom-a-^ftts^^i^-^wi^^^-ficwais-*^ 

S-C, Mg?^*PlcJ:SSEft%=SrflJfflU7ta?gtc(±, t?9x. 
(f#l3¥ 1 1-3 2 3 4 8 8-f-i&»lC J: -5>Hl*|^:^14efc 

50 19 , 1 1 -2 3 6 6 4 5 -f-^Zr^O^gC*^*?!* 

HAZa5<7>yti<OlSfi^WJi-^-i:^gWt LTv^ 

t). zKhiEmt-ri,mmzid^^^x-^mfm^}fli±L 

[0 0 0 61 1) S1:%(:t 
40 c : 0 . 0 1 %;ji.±, 0 . 20 %JiiiT. s i : 0 . 3 

%JaJi. 1. 5%i^T, Mn : 0. 5%^^.^. 2. 5% 

J^T. p : 0 . 1 0 %j^iiT. s : 0 , 0 0 9 %m 

T. N : 0 . 0 1 0 %JiJLT, M g : 0 . 0 0 0 5 

Ji. 0 . 0 1 %i-:l.T, Alto. 0 0 2 0 . 0 

7 %1^T, iJ J: LKT i : 0 . 0 0 3 %W.±, 0 . 2 5 % 

JiiLT, Nb : 0. 0 0 3%mJi, 0. 0 4 %J':J.TO 1 « 
t ;^cf4 2tt*-i-*L. ^SP^^^is J: yq^BrSfi<;7F:|t^7)^ 
h^j:'0. ^t^l^t^O. 0 0 5;um~5. 0A<m<7>^Hl- 

ab-SMgOS f>:(4, MgO*#<i^A 1 2 O3 , S i 
50 O2 , MnO> T i2 O3 <Oiat L<l42ttJKJl±Olt 
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^mitmn^ijmmiyfz >o i. o x i mi-:x±. 

. 1. ox 1 0^ liJiHT^tf, ^aa^^i^^" ba^^r 

' [0 0 0 71 2) m.s.%iizx 

C : 0 . 0 1 %J'J>±, 0.20 %JaT, S i : 0. 3 
%JiJ.±> 1 . 5 %Jia.T, M n : 0 . 5 %J':1L±, 2 . 5 % 

mr. P : 0. io%JiiiT> s :o. 0 0 9%J2ii 
T, N : 0 . 0 1 0 %mTx M g : 0 . 0 0 0 5 

±, 0 . 0 1 %jy.T. A 1 : 0 . 0 0 2 %JJl±, 0 . 0 
7 %mT, iaXXTT i : 0. 0 0 3 %Ji)l±, 0 . 2 5 % 
UT. N b : 0 . 0 0 3 0 . 0 4 %J.J,TcO 1 ^ 

f !± 2 nm^^i^ I vyfoim&^^i^m' 

h ^£ n . M-^U-fy^ 0 . 0 0 5//m~5. 0 fxmi':kT<r>m 
ffltC*SMgO*fc(±, MgOSr-t-^A l2 Oa , S i 
02 , MnO, T i 2 03 <9 1 #^) L < fi 2 tti^iO^ 

i) N^r^-T'S.m^WaitxT)^ -e<^-9-'f X*«0. 0 

1.0 X 1 03 iiJ':i.±, 1.0 X 1 0^ mi^J-T^t^. mwm 
i7:^y^ ha^^it Ln^4i-4 hmM.t-r^^t 

[0 0 0 8] 3) fil;%t;r 

c : 0. 0 i%m±. 0. 2 0%BIT. S i : 0. 3 
%m±> 1. 5%i^lT. Mn : 0. 5%i:i±. 2. 5% 

jy.T, p : 0 . 1 0 %Ji).T. s : 0 . 0 0 9 %i^Ji 

T, N 10.010 %WT, M g : 0 . 0 0 0 5 %m 

±. 0. 0 1 %\:J.T. A 1 : 0 . 0 0 2 %J->L±. 0 . 0 
7%mT, i3<tC/T i : 0. 0 0 3%J^iL±. 0. 2 5% 
filT, Nb : 0. 0 0 3%!3.±. 0. 0 4 %J^JlTcO 1 S 

t li 2 m^m L , ^ap;j*gfeii j: i^-simm^H'^t^ h 

Ca:0. 0005 0 . 0 10 

0%J2I.T, REM7C*<0^ft- : 0. 0 0 0 5 %iy._h, 

0 . 0 10 0 %mTo 1 It i i± 2 L, nm^m 

iJ J: 0q=: pr»W^*E!^:*^ <;> 5; •) , fi^-g** 0 . 0 0 5// 
m-5. 0 mcO^Hlc*)*MgOi7t{i. MgO*-^ 

l2 03, S i 02 > MnO, T i2 03 <0 Itt^) 
L < J± 2 IU^±<OlS'^Kffc®*^ 1 ¥:^mmab 7t 1 . 0 

X 1 03 iBw±, 1. 0X107 liJKiT-^tr, mmm^ 
10 0 0 91 4) ss%tc-r 

c : 0 . 0 1 %\:x±.. 0.20 %mT, s i : o . 3 

%y>±, 1. 5%JJ.T. Mn : 0. 5%J':JI±, 2. 5% 

JiiiT, p : 0 . 1 0 %ixr. s : 0 . 0 0 9 %J':]i 

T, N : 0 . 0 1 0 %JJiLT, M g : 0 . 0 0 0 5 
±, 0 . 0 1 %J':iT, Alio. 0 0 2 %\>X±. 0 . 0 
7%MT> isir/Ti : 0. 0 0 3%J^±^ O. 2 5% 
jy.T. N b : 0 . 0 0 3 %Jai±, 0.04 %J'J.T<0 1 tt 
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Ca:0. 0005 %M±, 0.010 
0 %JSIT, R EM7E:?K<7)-g-tf : 0 . 0 0 0 5 %JAJi. 
0 . 0 10 0 %i:XT<r> 1 tti /^l± 2 tt-^^S L, ^SPd*^ 

±5 J: Xfyf^mti'jT-miHi)^ h^j:<0. S^StJ^^ 0 . 0 0 5// 
m--5. 0 iuTn(DMgOttzli. MgO^'&<iVAl2 O 
3 , S i 02, MnO, T i2 Os <Oia^) L< J±2tt 

b, Ti) Ni^i-^m'^^th^<r>^%. -eco-^^-x** 

0. 0 5/«m-5. 0 /um(r>mm(^Vttii^*nW-1jmm 

10 htz^i. 0X103 i@ja±, 1. 0 X 1 0^ iBJar-i- 

tf. a!ia^«r7i7^ h^ifft^rii: tJ^^-f-^-^ halt 

t-r^^ti^WLt-r^-KmrnfmcK^ixtzmm. 

[0 0 1015) 1) X(i2) Xl±3) XJi4) tc§£ 

=SrL, ?li^i20"C/sec y.±<0?&i|)jS Jg-CJ^iP 

mkiy:r.^y( vmik^^t vmkt-r^ 
z t ^!i^t-r^:r:mmtmmzmfifzis;^&mmm 

[001116) 1 ) Xfi 2 ) Xli 3 ) Xli 4 ) t-ffi 

L/cSI*> JEEj^*?-Ta)t*Ar3 ^mM±t-ri>sM 

* LTtf*, 2 0 IC/ s e c jy.±<OJ^SliSS-e 6 5 0 'C~ 
7 0 0 "C S T-i^iP mi^mT\5miT^i^Lfz^i. w 

mt-r^^t i:mt.tir;b:Kmmtmm~mittziti^ 

[001217) 1 ) 3Z.(± 2 ) X(± 3 ) Xf± 4 ) UIB 

30 Lfzm. mxj^. 5) xit6) i,ztiLfzm<r>mitijmiz 

mimLfz^ii. T i ^?^jn, ^(Dm'Mg tA 1 ?:v^sn-r 

[0 0 1318) 5) X6) 3ll±7) {CiJV^T, Mg 

<7>#f??§iS^^ tLTSi, Ni. Cu, AK REM 
(#±»7C*) O lttab-5>v>i±2ttJiJt±:^>>'b^^Mg'i• 
^^:fflv^-5. C i: t-rS5^i£(rtt t ffi14t-«tLfwigJ 

40 [0 0 141 9) 8) fCioV^T, Mg-^&^cOMgjft 

«d*i%JiJ.±i o%*i|-e*)^c:i:*^g!i:i:f ^:!^i£tr 

[0 0 151 10) 7) :^^f>9) (CiJV^T, Mg-^^ 
tfOFe, Mn, C r <0jt)SOfP;^U 0 %*?»-C-*^ ^ 

[0 0 161 

[l&^ <7)*Jfecoff^,^,l (i^tlEff ttoeJi^co tz i6 IC 
50 L, Kfb«j4:*^-MiMI*fffi$-^> itL(cj:»), trft^l^ 
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[0 0 17] t-r. 2^^?g<7))£:9-<7)ISSafiUov^TiE 

mM*^0'<^J:^t. mJl^li^iti-^o #1-0. 2 0% 

7!>«^)?£-t-'&cO-C\ 0. 2 0%1%T. fc^zL. 
»tL<(iO. 1 5%J-J.T*^^i Lv^o t/w. ^SaiS^ 

<oH-eo. 0 1 %]'JL±i±'j>:-^T-*)-i>o ^0 

[0 0 18] S i {±. ^#iS^mt/0^^^rfflIx.7x7 

5^7C«T-ab^o 4;t. S i vStPl^i 0 5S)ti:®1±O|^ 

ISO. 5 o%<o^m*^'i^^'Oi>i>o L^^u, #St^^*n 

[0 0 2 0] P(±ii«05fiKSr±ff'&7C«-C*)-&*^ ^ 

7C*-C*-5>o -tti 1), 0. 1 0%J':JLTi: L, &S L< 
{± 0 . 0 3 %aT-Ami Lv^o 
[0 0 2 11 S{±Mn S^O#^#«if|-^E!^«r^0£L, ® 

Lv^TC^T'**), ??5jP»lii!''^^'^eMt L<> 0. 0 0 

9%J'J>Tti-^o ^w^t't, 0. 0 0 5%t:]iT-cc:<o^* 3o 

{±PfFi::a*t^ f>:i6 0 . 0 0 5 %J-ilT**M4 Lv^„ 
[0 0 2 2] N{i> j!jpi1±*it«-r^7ti6t;ii^^^v^:^ 
;i5^Av^o 0. 0 1 0%?:i®x.-&i:tlDX14d^^^^bLT<^ 
CO-C, 0. 0 10%JiLTfcL. 0. 0 0 5%J-:J>T*«* 

[0 0 2 31 Mgl±, :$:^miz}sni>mi>SM^J:m\i7t 

(±MgO*#trA l 2 03 > S i 02 , MnO> T i2 

03 co«'^®'fb^M«J'fbl±Mg5rv3^SPL^v^!Je*<75Sit- 40 

trS!):^***Si:#x.'btvSo y::;t'L> 0. 00 0 5%* 

mxHt^mi)m^'^-\-»xh^o -iixo. 0 i%m<o 
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[0 0 2 41 A 1 (±*|6ggiCj3{t-5>^t»S^?^Snx^ 

<7)— o-e*s. A 1 iiMg*^?ssn$*trv^^^, ;^tf^ 

;^fltit^:^b•^MgA l 2 04 «'a-Kfbt»=Sr^fiS; t^t" 
v^o MgA l 2 04 IS^mfbt/liMgO^r-i-ti-A I2 O 
3 , S i O2 , M n O, T i 2 03 <0«^^'fbt»<7> 9 *> 
fti^«B'5:mibt/<o:i¥ft#c]^,00-to-C-abf). mim<r> 

t#x'b*t'?.o -litiiJO. 0 0 2%m±i^Dp-r^o 

tz usMi-hmiiVit^ t ugmii<r>mMim.t-t^ ^z 

tb. 0. 0 7%J-:iLTi:-r #l^1*'^^fb»<^^^Mg 
A 1 «-&ffifbt>OKfbtll-t&*t>-2)#J'&S:ia]±LKfbt/W 
|»«lfb«:i^^J: <a^$-»ir-5>?t*^lci±?^*Pl:{±0. 0 2 
0. 0 7%*^f Lv^o 
[0 0 2 51 Ti, Nb(i2^%^i;i3tt-5>«^>*il^i^ 

v»^K'fbtlOT*,#(C/h$;v^MgOi/-:(±MgA I2 O 

(iMgAl2 04 O^ffl^'f KfM*B&^-f «>«t**afe 
st#x.ibtL^o iT'^. ?S)t<7)Jijp(c^>*^-e*;s.o - 

< t 0 . 0 0 3 %<DmM^'£^^Xi) I) , 0 . 0 

mizfj:i>tmiiiMi,zxy)mn.A^^it-r^fzib. ±m.t 

LTTiliO. 2 5%JiJ<T> NbJiO. 04%l^XTt-t 
-2,0 Cttt><7)7Cm(±*®'erSJ!jPLT'{)S()*75^~*>»)^ 

1 0 0 2 6 1 C a (i^-fb^^cO^fttxT^ff^t^SllW L> 7^; 

«6(cf±o. 0 0 0 5%J'J.±<o?3?>*P34^''£>^'eab^o — 

14. @14^«^-7o -ni *)±IS«r0. 0100%t-r 
REM7C*«±C a i:m#<7)^*5:*-f -l>o 1"'&-*> 
REM(±^'fbt»M<7)^ft^^<7)ff^4^SIJ»L, ^i^rJfetftt 

R EMx^O-^-tf-r- 0 . 0 0 0 5 %m_h<7)?3sSPd^''£^^T- 

fz^:Kmm. Mi4^a^do tfz. m^^^}^i>^^^ 

fzib±miO. 0 100%t-t-So 
[0 0 2 7] ^fbftt LTI±MgOt:/if±. Mg0?r# 
<^Al2 03 , Si02 > MnO, Ti2 O3 <r>lMi> 
L < (± 2 ttl^±<0«-^ilfbtl;i« i v^o :^%mm h tmM 
miLfzmW:. «[-^®J'fb«J<^0*.MgO, MgAl2 O 
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< 1 5: t Ml* * ;t tiSSKOteT * 5 1 § ^ L, 
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0 0 0 0 '^X'p^ti <i:«>5000A<m2 J^±<OMaic*) 
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mm.\^s~':>xwdim'km.'m.-k.vc. ttzmm 

[0 0 3 4] >>;(i^ji:^^t30V>TiS.^i-^c tt±)±]^ 

ismm3 5 ox:^mxa'r:mfii.i~^m^j:wn<7)-7)^y- 
[0 0 3 5] ^mi^tm^^^iiy ^ \-m<r)^^m'k 

40 y)^^-ti>fztt>. 6 5 ot:ja± 

tt--S.o —^X7 0 or^-^fiT'ji^-f h^^#'M<^ 
tt^^-f-^-f Y^m^^^L^-r<tzi^l 0 O'CtUTt 

:i>\,ii)^^X'tc<. ^<r>m.<r>'^nA^. mmsMnwrn^:^ 

^ o 
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[0 0 4 4] #Ki^>^-«7>T S. E U A «-*2, 4 tz^ 
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40 2 t it-^S t ?tffilf Jt t # I>'<OMiIf < o 

ffJt, mSLi:ti>\,z%ixX\'^hZ.tii^t>i)-^o 
[0 0 4 5] ^i5, C:i-ei±'^^S:A?:CAS ft-r-^To;t 

[0 0 4 6] 
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Defective images within this documerif are accurate representations of tlie 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

^ BLACK BORDERS • 

IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
'^iSU^ADED TEXT OR DRAWING 
^^^BLURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLORED OR BLACK AND WHtFE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: - 
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